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* NOTICES 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the method of 
producing the multiplex exposure hologram used for a multiplex filter, a multiplexer hologram, etc. 
of an optical computer about the hologram producing method. 
[0002] 

[Description of the Prior Art] Conventionally, as for this kind of multiplex exposure hologram, it was 
usual altogether to be produced by irradiating such light simultaneously at hologram sensitive 
material using the reference beam and body light of the same polarization direction, and recording 
two or more holograms simultaneously. 

[0003] Drawing 4 is an outline cross section for explaining such a conventional simultaneous 
multiplex exposure hologram producing method. In this method, the reference beam 3, the body light 
4, and the body light 5 of the same S polarization are irradiated simultaneously at the hologram 
sensitive material 2 by which the laminating was carried out on substrate glass 1. Since the reference 
beam 3 and the body light 4 of S polarization interfere and a reference beam 3 and the body light 5 
also interfere in them, two hologram interference fringes of the request corresponding to interference 
of a reference beam 3 and the body light 4 and interference of a reference beam 3 and the body light 
5 are simultaneously recorded into hologram sensitive material. However, since both the body light 4 
and the body light 5 are the light of S polarization, interference will arise also among these, and the 
hologram interference fringe [ **** / un-] corresponding to this interference will also be 
simultaneously recorded into hologram sensitization material. 

[0004] Moreover, there is the serial multiplex exposure hologram producing method which does not 
record two or more holograms simultaneously, but records each hologram on serial. This method is 
explained using drawing 4 . In this method, the reference beam 3 and the body light 4 of the same S 
polarization are irradiated first at hologram sensitive material, and the 1st interference fringe 
produced by interference of such light is recorded. Next, the reference beam 3 and the body light 5 of 
the same S polarization are irradiated at the same hologram sensitive material, and the 2nd 
interference fringe produced by interference of such light is recorded on the 1st interference fringe in 
piles. In the case of this producing method, since the body light 4 and the body light 5 are not 
irradiated simultaneously, among these, interference does not produce them. 
[0005] 

[Problem(s) to be Solved by the Invention] By the simultaneous multiplex exposure hologram 
producing method mentioned above, in order to use the light of the same polarization direction for all 
reference beams and body light, interference takes place also between combination [ ** * / un-/ 
reference beams, body light and a reference beam, and body light ], these interference produced the 
interference fringe / ** / un-], and originally this interference fringe reduced the efficiency of a 
desired hologram diffraction grating, and the increase in a noise was caused. Consequently, by such 
multiplex exposure hologram producing method, only the multiplex exposure hologram of low 
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quality was unproducible. 

[0006] Moreover, since it is necessary serially to change exposure energy by the multiplex exposure 
hologram producing method as shown in drawing 5 according to an exposure degree in order to 
equalize efficiency between each hologram which must perform hologram record two or more times, 
and is recorded by exposure of multiple times, the exposure is also very difficult. 
[0007] Therefore, even if the purpose of this invention records two or more holograms 
simultaneously, it is to offer the hologram producing method for the ability to prevent that the 
efficiency of a desired hologram diffraction grating falls and a noise increases again by the 
interference fringe between reference beams [ **** / un-], body light and a reference beam, and body 
light. 
[0008] 

[Means for Solving the Problem] Namely, according to this invention, the 2nd and 3rd flux of lights 
which consist of another side of the 1st flux of light which consists of either a reference beam or 
body light, a reference beam, and body light are irradiated simultaneously at hologram sensitive 
material. In the hologram producing method which produces a multiplex exposure hologram in the 
aforementioned hologram sensitive material The hologram producing method characterized by 
irradiating the light of the light of random polarization, the circular polarization of light, or 45-degree 
polarization and P polarization by the 2nd flux of light by the 1st flux of light and the 3rd flux of 
light as a light of S polarization at the aforementioned hologram sensitive material is offered. 
[0009] Thus, if the body light (reference beam) of the reference beam (body light) of random 
polarization, the circular polarization of light, or 45-degree polarization and P polarization and the 
body light (reference beam) of S polarization are irradiated simultaneously at hologram sensitive 
material Between the light of random polarization, the circular polarization of light, or 45-degree 
polarization, the light of P polarization, and the light of S polarization, since interference arises, 
respectively, interference arises between the body light (reference beam) of a reference beam (body 
light) and S polarization, and a reference beam (body light) and the body light (reference beam) of P 
polarization. Since the light of S polarization to which the polarization direction lies at right angles, 
and the light of P polarization do not interfere, interference does not arise between the body light 
(reference beam) of the body light (reference beam) of P polarization, and S polarization. 
Consequently, only a desired hologram is produced in hologram sensitive material by interference 
produced between a reference beam and body light, and the hologram by interference [ **** / un-/ 
between body light (reference beam) ] is not produced. 

[0010] Moreover, according to this invention, two or more 2nd flux of lights which consist of another 
side of the 1st one flux of light which consists of either reference beams or body light, reference 
beam, and body light are irradiated simultaneously at hologram sensitive material. In the hologram 
producing method which produces a multiplex exposure hologram in the aforementioned hologram 
sensitive material The hologram producing method characterized by irradiating the aforementioned 
hologram sensitive material as a light of the linearly polarized light from which the light of random 
polarization or the circular polarization of light differs the 1st flux of light, and the polarization 
direction differs mutually two or more 2nd flux of lights, respectively is offered. 
[001 1] Thus, if the polarization direction which constitutes the reference beam (body light) of the 
random polarization which constitutes the 1st flux of light, or the circular polarization of light, and 
two or more 2nd flux of lights irradiates simultaneously the body light (reference beam) of two or 
more mutually different linearly polarized lights at hologram sensitive material Although 
interference arises between the reference beam (body light) of random polarization or the circular 
polarization of light, and the body light (reference beam) of two or more linearly polarized lights, 
between [ of the linearly polarized light from which the polarization direction differs mutually ] body 
light (reference beam), it is hard to produce interference. Consequently, a hologram is produced by 
interference of the request produced between a reference beam and body light in hologram sensitive 
material, and the noise by interference [ * ** / un-/ between body light (reference beam) ] decreases. 
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[0012] Furthermore, according to this invention, irradiate simultaneously the 1st, the 2nd reference 
beam and the 1st, and 2nd body light at hologram sensitive material, and it sets by the hologram 
producing method which produces a multiplex exposure hologram in the aforementioned hologram 
sensitive material. Make in agreement the polarization direction of the 1st reference beam, and the 
polarization direction of the 1st body light, and the polarization direction of the 2nd reference beam 
and the polarization direction of the 2nd body light are made in agreement. The hologram producing 
method characterized by making the polarization direction of the polarization direction of the 1st 
reference beam and the 1st body light, the 2nd reference beam, and the 2nd body light intersect 
perpendicularly is offered. 

[0013] If such the 1st, the 2nd reference beam and the 1st, and 2nd body light is irradiated 
simultaneously at hologram sensitive material, since the light of the same polarization direction will 
interfere, between the 1st reference beam and the 1st body light and between the 2nd reference beam 
and the 2nd body light, interference arises, respectively. Since the light light and the polarization 
direction crossed at right angles does not interfere, interference does not arise between the 1st 
reference beam and the 2nd body light from which the body light and the polarization direction of the 
1 st and the 2nd reference beam, the 1st, and the 2nd differ mutually, and between the 2nd reference 
beam and the 1st body light. Consequently, only the interference fringe produced between the 
interference fringe, and the 2nd reference beam and the 2nd body light produced between the 1st 
reference beam and the 1st body light is recorded into hologram sensitive material. The interference 
fringe [****/ un-] produced, respectively between the 1st and the 2nd reference beam, the 1st, and 
2nd body light, and the 1st reference beam and the 2nd body light and between the 2nd reference 
beam and the 1st body light is not recorded. 

[0014] Furthermore, according to this invention, two or more pairs of reference beams and body light 
are irradiated simultaneously at hologram sensitive material, and in the hologram producing method 
which produces a multiplex exposure hologram in the aforementioned hologram sensitive material, 
while making in agreement the polarization direction of body light, and the polarization direction of 
a reference beam within the aforementioned each set, respectively, the hologram producing method 
characterized by making it different from each other between the aforementioned each sets is offered 
again. 

[0015] If two or more pairs of such reference beams and body light are irradiated simultaneously at 
hologram sensitive material, since the light of the same polarization direction will interfere, the 
reference beam and body light of each set which made the polarization direction in agreement 
interfere. Since it is hard to interfere in the light of the polarization direction which is different from 
each other, between reference beams, body light, and the reference beam between different pairs and 
body light, it is hard to produce interference. Consequently, a hologram [ **** ] is recorded into 
hologram sensitive material by interference produced between the reference beam which makes each 
set, and body light, and the noise by interference [ **** / un-/ between reference beams body light, 
and the reference beam between different pairs and body light ] decreases. 
[0016] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. 

[0017] (Gestalt of the 1st operation) Drawing 1 is the outline cross section showing the multiplex 
exposure hologram producing method in the gestalt of this operation. With the gestalt of this 
operation, the body light 9 of the reference beam 8 of random polarization and S polarization to the 
hologram sensitive material 2 by which the laminating was carried out on the glass substrate 1, and 
the body light 10 of P polarization are irradiated simultaneously. Since the light of random 
polarization, the light of S polarization, and the light of P polarization interfere, respectively, 
interference arises, respectively between a reference beam 8 and the body light 9 and between a 
reference beam 8 and the body light 10, and 2 sets of holograms corresponding to the combination of 
a reference beam 8 and the body light 9 and the combination of a reference beam 8 and the body 
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light 10 are recorded simultaneously, respectively. Since the light of S polarization polarization and 
the polarization direction cross at right angles, and the light of P polarization do not interfere, the 
body light 9 and the body light 10 do not interfere, and the hologram interference fringe [ **** / un-] 
by interference with the body light 9 and the body light 10 is not recorded. Thus, without recording a 
hologram interference fringe [ *** / un-], it was efficient and the desired hologram has been 
recorded. The obtained hologram had very few noises and they were efficient. 
[0018] (Gestalt of the 2nd operation) Drawing 2 is the outline cross section showing the multiplex 
exposure hologram producing method in the gestalt of this operation. With the gestalt of this 
operation, the body light 14 of the reference beam 12 of polarization which inclined to the hologram 
sensitive material 2 by which the laminating was carried out on the glass substrate 1 45 degrees, the 
body light 13 of S polarization, and P polarization is irradiated simultaneously. Since the light of 
polarization which inclined 45 degrees, the light of S polarization, and the light of P polarization 
interfere, interference arises, respectively between a reference beam 12 and the body light 13 and 
between a reference beam 12 and the body light 14, and 2 sets of holograms corresponding to the 
combination of a reference beam 12 and the body light 13 and the combination of a reference beam 
12 and the body light 14 are recorded simultaneously, respectively. Since the light of S polarization 
polarization and the polarization direction crossed at right angles, and the light of P polarization do 
not interfere, the hologram interference fringe [ **** / un-] by interference with the body light 13 and 
the body light 14 is not recorded. Thus, without recording a hologram interference fringe [ **** / un- 
], it was efficient and the desired hologram has been recorded. The obtained hologram had very few 
noises and they were efficient. 

[0019] (Gestalt of the 3rd operation) Drawing 3 is the outline cross section showing the multiplex 
exposure hologram producing method in the gestalt of this operation. With the gestalt of this 
operation, the body light 19 of the reference beam 16 of S polarization to the hologram sensitive 
material 2 by which the laminating was carried out on the glass substrate 1, the reference beam 17 of 
P polarization, the body light 18 of S polarization, and P polarization is irradiated simultaneously. 
Since the light of the same polarization direction interferes, interference arises in each between a 
reference beam 16 and the body light 18 and between a reference beam 17 and the body light 19, and 
2 sets of holograms corresponding to the combination of a reference beam 16 and the body light 18 
and the combination of a reference beam 17 and the body light 19 are recorded simultaneously. Since 
it does not interfere in S polarization and P polarization polarization and the polarization direction 
cross at right angles, a reference beam 16, a reference beam 17 and a reference beam 16, the body 
light 19 and a reference beam 17, the body light 18 and the body light 18, and the body light 19 do 
not interfere, and the hologram interference fringe [****/ un-] corresponding to the combination of 
such reference beams and body light is not recorded. Similarly, there were very few noises and the 
efficient hologram was obtained here. 

[0020] Although the gestalt of the above-mentioned implementation explained this invention by 
making into an example the case where one reference beam, two body light and two reference 
beams, and two body light are irradiated simultaneously, this invention is not limited to the gestalt of 
the above-mentioned implementation. 

[002 1] For example, when the pair of a reference beam and body light is three or more pairs, a noise 
can record two or more holograms few simultaneously by making in agreement the polarization 
direction of body light and a reference beam within each set, and irradiating all reference beams and 
body light simultaneous [ the hologram sensitive material by which the laminating was carried out on 
the glass substrate ] as a direction which is different from each other in the polarization direction of a 
reference beam and body light between different pairs. That is, since the light of the same 
polarization direction interferes, the reference beam and body light within each set interfere, and two 
or more holograms of the request corresponding to the reference beam and body light of each set are 
recorded simultaneously. Since it is hard to interfere in the light from which the polarization 
direction differs, between reference beams, body light, and the reference beam between different 
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pairs and body light, it is hard to produce interference [ * * / un-], and a noise decreases. 
[0022] In addition, when preparing a simple mirror and a lens function in a hologram in this 
invention, although body light is not the reflected light of**** *, it calls it body light for 
convenience in order to distinguish from a reference beam. 
[0023] 

[Effect of the Invention] According to the hologram producing method by this invention, there are 
few noises and they can produce a multiplex exposure hologram with high hologram diffraction 
efficiency by exposure once. 



[Translation done.] 



